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(54) ILLUMINATOR AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a liquid crystal display device having a high 
efficiency for utilizing light and an illuminator suitable therefor. 
CONSTITUTION: In an illuminator constituted of a light source 1 and a 
surface light transmission body 3 that is arranged in the proximity of the 
light source, a visual field selecting film 6 is arranged, by which an 
incident light within a prescribed angle range is scattered and an 

incident light of other angles is transmitted, on the light emitting side of ,0 : * A * 

the surface light transmission body 3; and also on top of it, a polarized :q**i.*$ty? ^===|=====g^^; jfjjfe^ 
light separator 7 is arranged, as the characteristic of the illuminator. 7^^M^r^^^^^^^^^M^^0^-- 
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p * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system characterized by having scattered the incident light of the predetermined 
include-angle range on the optical outgoing radiation side side of a field-like transparent material, having 
arranged the visual field selection film which makes the incident light of the other include angle 
penetrate in the lighting system which becomes the light source and the light source from the field-like 
transparent material by which contiguity arrangement was carried out, and having arranged the 
polarization eliminator on it further. 

[Claim 2] The lighting system with which a visual field selection film is characterized by the rate of haze 
having 20% or more of dispersion engine performance in the include-angle range of 45 to -45 degrees in 
a lighting system according to claim 1. 

[Claim 3] The liquid crystal display characterized by having arranged the lighting system according to 
claim 1 or 2 for the lighting system at the tooth back of a liquid crystal display component as the 
average polarization shaft of the beam of light which carried out outgoing radiation, and the polarization 
shaft of the polarizing plate by the side of the optical incidence in a liquid crystal display component 
carried out abbreviation coincidence. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plane lighting system formed behind the liquid 
crystal display component using the liquid crystal display method which is used for a liquid crystal 
television, the liquid crystal display for computers, etc., and which modulates the polarization condition 
of linearly polarized light incident light, and the direct viewing type liquid crystal display using it. 
[0002] 

[Description of the Prior Art] In recent years, many displays of display grace in which the technical 
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j progress of the direct viewing type liquid crystal display using a liquid crystal display component, 
especially a color display component is not inferior to **** better ** and CRT came to be seen. In 
monochrome display, although the reflective mold liquid crystal display component which does not use 
the back light which is a flat-surface lighting system before several years was in use, current is replaced 
with the transparency mold liquid crystal display component using a back light for almost also in 
monochrome display. Moreover, a notebook computer goes into a spread phase and the back light 
loading mold came to overwhelm the commercial scene. In the color display liquid crystal display, voice 
as a display is not made without a back light, but the back light serves as an indispensable device in the 
direct viewing type liquid crystal display. 

[0003] A color liquid crystal display is divided roughly, has two methods of the TN liquid crystal display 
and the STN liquid crystal display of a multiplexer drive by the active-matrix drive using TFT, has the 
composition that the optical optical incidence [ of the component for which all held the liquid crystal 
layer with the glass substrate ] t and outgoing radiation side was equipped with the polarizing plate, 
modulates the polarization condition of linearly polarized light incident light, and holds a liquid crystal 
display method. 

[0004] Although the intensity level required of a back light varies with the application, in a color 
notebook computer, especially not only demand brightness but thin-shape-izing, lightweight-izing, and 
power-saving (a dc-battery drive is a premise) are a supreme proposition. 

[0005] Although there are various methods in making a flat-surface lighting system, it divides roughly 
and is classified into two sorts. General most methods are methods called a Terumitsu Uchibe method 
or direct female mold, and are methods which have the light source inside an illumination side. On the 
other hand, an edge light mold is a method which the light source is arranged outside an illumination side, 
and is made to stick approximate line-like illuminants, such as a fluorescent lamp (for many to be cold 
cathode discharge tubes), to one side of the transparent material which consists of a transparent acrylic 
resin plate which is an illumination side, or two sides, prepares the lamp cover which consists of a 
reflector, and introduces light in a transparent material. 

[0006] Since it ****** thin-shape-izing and lightweight-ization especially in a color notebook computer, 
an edge light mold back light is effective. The required functions for which the transparent material of an 
edge light mold back light is asked are the function to send ahead the light which carried out incidence 
from the edge, and a function which carries out outgoing radiation of the sent light to a liquid crystal 
display component side. The former function is decided according to the ingredient and interface 
reflection property to be used, and the latter function is decided according to the configuration on the 
front face of a transparent material of avoiding total reflection conditions. The approach of forming a 
white dispersing agent in a transparent material front face and the approach of forming a lenticular 
sheet or the Fresnel configuration of prism in a transparent material front face are learned about the , 
, configuration on the front face of a transparent material of avoiding this total reflection condition. 
[0007] 

[Problem(s) to be Solved by the Invention] however, an internal illumination method and an edge light 
method — since the polarization direction of liquid crystal display component incident light is irregular 
and it is random polarization also in which flat-surface lighting system — TN mold and a STN mold — 
more than one half will be absorbed among incident light with the polarizing plate with which the 
incidence side of a display device was equipped, in [ any ] a liquid crystal device, efficiency for light 
utilization is low, and it serves as the display screen dark as a result. Or in order to make it bright, there 
was a problem that power consumption will increase. 

[0008] This invention aims at solution of the above-mentioned fault of the conventional technique. 
[0009] 

[Means for Solving the Problem] In the lighting system which this invention is made that the above- 
mentioned technical problem should be solved, and becomes the light source and the light source from 
the field-like transparent material by which contiguity arrangement was carried out The incident light of 
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y the predetermined include-angle range is scattered on the optical outgoing radiation side side of a field- 
like transparent material, and the visual field selection film which makes the incident light of the other 
include angle penetrate is arranged. Furthermore, the average polarization shaft of the beam of light 
which carried out outgoing radiation, and the polarization shaft of the polarizing plate by the side of the 
optical incidence in a liquid crystal display component are made to carry out abbreviation coincidence of 
the lighting system characterized by having arranged the polarization eliminator on it, and this lighting 
system for a lighting system. The liquid crystal display characterized by having arranged at the tooth 
back of a liquid crystal display component is offered. 

[0010] The lighting system of this invention has the description in the point of having the structure 
which raised the separability ability of a polarization eliminator, namely, the thing which prepares the 
dielectric film using the multilayer-structure object which divides roughly into a polarization eliminator 
and comes to carry out the laminating of the translucency medium with a small refractive index by turns 
relatively [ medium / with a big refractive index / translucency ] relatively, and the cross protection of 
light on a tabular translucency medium — it is — the any — although — it has the property for which 
the permeability and reflection factor depend on polarization of oblique incidence light to oblique 
incidence light. Thereby, it can use as a polarizing element of a non-light absorption mold. 
[001 1] About the case of the multilayer-structure object with which a polarization eliminator comes to 
carry out the laminating of the translucency medium with a small refractive index by turns relatively 
[ medium / with a big refractive index / translucency ] relatively, if it explains further general — 
refractive index nO An optical material and refractive index n1 an interface with an optical material — 
setting — nO from — n1 When the incident angle theta 01 of the light which carries out incidence is 
following several 1, there is no reflective component of p-polarized light, all the reflected lights turn into 
s-polarized light, and it is known that the transmitted light is remaining s-polarized light and p-polarized 
light. 
[0012] 

[Equation 1] tantheta01=n1 / nO [0013] At this time; it is brewster's-angle thetaB about an angle of 
incidence theta 01. It says. Therefore, a refractive index nO and n1 When the laminating of the optical 
material layer is carried out by turns, although p-polarized light light penetrates to the incident angle 
light near the brewster's angle, s-polarized light light will be reflected by two or more interfaces, and 
most transmitted light components will be lost. Therefore, the outgoing radiation light from the above- 
mentioned multilayer-structure object will have polarizability. 

[0014] By such configuration, an angle of incidence carries out incidence of the p-polarized light 
component which penetrated the multilayer-structure object about the light near the brewster's angle to 
a liquid crystal display component, after penetrating a polarizing plate, and an s-polarized light 
component is reflected into a field-like transparent material. In case this s-polarized light component 
pulled back repeats reflection and a light guide is carried out on the front face of a field-like transparent 
material, a phase change arises, a p-polarized light component is generated, and it may come to 
penetrate said multilayer-structure object. Therefore, the component changed into a p-polarized light 
component by things repeating reflection on a field-like transparent material front face arises, and the 
s-polarized light component reflected with the multilayer-structure object also contributes to the 
component penetrated to a liquid crystal display component. Consequently, the quantity of light losses 
by taking out linearly polarized light light using a multilayer-structure object are few, and the plane 
lighting system which functions as the linearly polarized light flat-surface light source with the high 
efficiency for light utilization to a liquid crystal display component is obtained. 

[001 5] In the case of the multilayer-structure object which consists of combination of air and an acrylic, 
a brewster's angle is about 60 degrees, and it is hard to discover a polarization function to vertical- 
incidence light. 

[0016] That by which the dielectric film which has the thickness of light wavelength order in the field of 
at least one of the two of a field-like translucency medium is further formed at least above as a 
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polarization eliminator can be used. The outgoing radiation light from this polarization eliminator will 
carry out outgoing radiation of the light with high polarizability. 

[0017] While the dielectric film which has the thickness of the light wavelength order of a polarization 
eliminator can raise the degree of polarization of specific wavelength if a number of layers generally 
increases in order to use an optical interference, its wavelength dependency is large. When the 
spectrum of the back light light source to be used is **** wavelength light, it can consider as the 
multilayers configuration to which degree of polarization becomes high to the back light wavelength 
region of light. When using a white back light for color displays, in order to, suppress the wavelength 
dependency of degree of polarization low on the other hand, it is desirable to use the interference film of 
a monolayer especially five or less layers. High degree of polarization is the ease of thickness control to 
Ti02 while obtaining flat degree of polarization throughout a visible region, although not obtained. Or 
Zr02 It is desirable to form monolayer. 

[0018] The quality of the material of the field-like translucency medium used for the polarization 
eliminator using a dielectric film has plastics, such as glass, an acrylic, a polycarbonate, polyurethane, 
and polystyrene. It is desirable for a being [ it / the light quality of the material ] front face to be 
smooth. 

[0019] Although the thickness of a field-like translucency medium may be light wavelength order, since 
it must be held at one side of a field-like transparent material, a certain amount of rigidity is required. 
[0020] As the quality of the material of a dielectric film, Ti02, Zr02, ZnS, Y2 03, Si02 and MgF2, Na3 
AIF6, Ta 205, Si, etc. can be considered. 

[0021] When a dielectric film is used, and there are few especially the laminatings, at 45 degrees or less, 
it is hard to discover a polarization function. 

[0022] The polarization function of a multilayer-structure object acts most effectively, when an angle of 
incidence is a brewsters angle. Therefore, when arranging a multilayer-structure object in the flat- 
surface lighting system which consists of the light source and a field-like transparent material, it is 
desirable to consider as a configuration in which the angle of incidence of the incident light to a 
multilayer-structure object becomes most [ the component near the brewsters angle ] by the optical 
element added to pans, such as the light source, a field-like transparent material, and a light reflex 
means. 

[0023] The so-called edge light type with which the approximate line-like emitter has been arranged so 
that an approximate line-like emitter may carry out optical incidence from the flank of a field-like 
transparent material of direction is more desirable than the direct female mold lighting method with 
which the fluorescent lamp has been arranged between a rear-face reflecting plate and a surface 
diffusion plate in this semantics. It is because the component which carries out oblique incidence to a 
transparent material front face is most. 

[0024] The configuration on the front face of a transparent material is chosen from the transparent 
material of an edge light mold back light so that total reflection conditions may be avoided. As 
mentioned above, the approach of forming a white dispersing agent in a transparent material front face 
and the approach of forming a lenticular sheet or the Fresnel configuration of prism in a transparent 
material front face are learned about the configuration on the front face of a transparent material of 
avoiding this total reflection condition. 

[0025] However, from the back light of an edge light mold, as typically shown in drawing 3 for example, 
since outgoing radiation of the light of not only near 60 degree but a 0 to 45 degrees component which 
demonstrates the polarizability of a polariscope best was carried out, when this was combined with a 
polariscope, there was a problem that the engine performance of a polariscope was not fully 
demonstrated. 

[0026] Therefore, in this invention, the incident light of the predetermined include-angle range is 
scattered on the optical outgoing radiation side side of a field-like transparent material, the visual field 
selection film which makes the incident light of the other include angle penetrate is arranged, and a 
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polarization eliminator is further arranged on it. 

[0027] The incident light of the predetermined include-angle range is scattered about, and the visual 
field selection film which makes the incident light of the other include angle penetrate is manufactured 
by the technique as shown in JP, 1-77001 A That is, it is obtained by carrying out photo-curing of the 
constituent which consists of the oligomer, monomer, or monomers which has a refractive-index 
difference mutually. Thus, the field where the hardened materials of the generated sheet differ in a 
refractive index carries out total reflection of the light which existed where orientation is carried out in a 
certain direction, and carried out incidence from the specific include angle on the boundary of the field 
where refractive indexes differ, and it is scattered about. The engine performance scatters alternatively 
the light from near 0 degree - 45 degrees of incident angles, as shown in drawing 2 . Moreover, the 
angle-of-visibility selection film over which an incident angle, for example, light 75 degrees or more, is 
scattered with the light of 0-45 degrees of incident angles may be used as another mode. 
[0028] Since near 60 degree which demonstrates the polarizability of a polariscope best increases, the 
angular distribution of the luminous intensity in which outgoing radiation is carried out from this visual 
field selection film by this is desirable. 

[0029] In the liquid crystal display of this invention, the case where it applies to an edge light mold flat- 
surface lighting system is explained in full detail below using drawing 1 which is the block diagram. 
[0030] The light source 1 (cold cathode discharge tube) which becomes one side of the side face of the 
transparent acrylic resin plate transparent material 3 which is an illumination side from the fluorescent 
lamp which has the luminescence length corresponding to the die length of a transparent material side 
face is stuck, the lamp cover 2 which consists of a reflector is formed, and lamp outgoing radiation light 
is introduced in a transparent material. At this time, the directivity (angular distribution) of the light 
which spreads the inside of a transparent material is decided by the propagation property of the 
condensing property and light guide plate of the luminous-intensity-distribution property and reflector of 
a fluorescent lamp etc. If especially the propagation property of a transparent material is not what 
combines the function to send ahead the light which carried out incidence from the transparent material 
edge as mentioned above, and the function which carries out outgoing radiation of the sent light in the 
predetermined direction, it will not become. 

[0031] The former function is total reflection angle thetac which is decided according to the ingredient 
and interface reflection property to be used, and becomes settled with the refractive index of a 
transparent material 3 in the liquid crystal display component 10 side of a transparent material 3. Total 
reflection of the light of the above incident angle is carried out, the inside of a transparent material 3 is 
spread, and it is total reflection angle thetac. The light of the following incident angles is refracted on 
the front face of a transparent material 3, and outgoing radiation is carried out to the liquid crystal 
display component 10 side. For example, total reflection angle thetac in the interface of plastics (n is 
about 1.5), such as air (n= 1.0), transparence resin, for example, an acrylic, a polycarbonate, 
polyurethane, and polystyrene, It becomes like following several 2. 
[0032] 

[Equation 2] thetac =sin-1(1/n) =41.8 degree[0033] That is, the incident light of 41.8 or less degrees can 
carry out [ an outgoing radiation angle ] outgoing radiation from the illumination side of a transparent 
material 3. 

[0034] On the other hand, in a field opposite to the liquid crystal display component of a transparent 
material, if the reflector 5 of an aluminum reflector etc. is formed, the light guide of the reflected light 
will be carried out in the inside of a transparent material as the normal reflected light. In addition, a 
reflector 5 is good also as a diffuse reflector, in order to increase the outgoing radiation light in liquid 
crystal display component 10 side face of a transparent material 3. 

[0035] On the other hand, the incident angle of the light to a transparent material 3 is total reflection 
angle thetac. Since the light by which outgoing radiation is carried out to the case where it is above 
being most from a transparent material becomes small, the function which avoids total reflection 



conditions and carries out outgoing radiation to the liquid crystal display component 10 side of a light 
guide plate 3 is needed. Although the approach of forming an optical white dispersing agent in the front 
face of a transparent material 3 and the approach of forming a lenticular sheet or the Fresnel 
configurations (a micro-lens array, prism array, etc.) of prism in a transparent material front face are 
learned as the means, by such approach, linearly polarized light light is not obtained as an outgoing 
radiation light. Therefore, the polarization eliminator 7 arranged on the front face of a transparent 
material 3 like this invention as a means which avoids the total reflection in the front face by the side of 
the liquid crystal display side 10 of a transparent material 3, and takes out only the linearly polarized 
light to the liquid crystal display component 10 side becomes effective. 

[0036] The incident light of the predetermined include-angle range is scattered on the optical outgoing 
radiation side side of the field-like transparent material 3, and the visual field selection film 6 which 
makes the incident light of the other include angle penetrate is arranged. The visual field selection film 6 
shows the incident angle dependency of the rate of haze as shown in drawing 2 . 
[0037] In the include-angle range of 45 degrees — 45 degrees, as for the visual field selection film 6, 
the rate of haze has 20% or more of dispersion engine performance. 

[0038] When the polarization eliminator 7 which is the multilayer-structure object with which the cellular 
layer flat as mentioned above was distributed in the shape of a layer at the illumination side side of the 
transparent material 3 of a transparent acrylic resin plate is formed, it is brewster's-angle thetaB in the 
interface of several 1 to acrylic resin, and a cellular layer. It becomes 33.7 ". Therefore, outgoing 
radiation only of the p-polarized light is carried out to a liquid crystal display component side by 
optimizing the propagation property of the condensing property and light guide plate of the luminous- 
intensity-distribution property and reflector of a fluorescent lamp etc. so that the incident light to the 
multilayer-structure object from an acrylic resin side may become near 33.7". On the other hand, s- 
polarized light will spread the inside of a transparent material 3 the same with total reflection having 
been carried out. In addition, polarization is remarkable although the polarization property by the 
polarization eliminator 6 which is this multilayer-structure object is effectiveness discovered enough 
even if incident light shifts from brewsters-angle conditions a little, and the extinction ratio of s and p- 
polarized light deteriorates from 20 degrees a little also to the 40-degree incident light which it is near 
the total reflection angle in this case. 

[0039] The incident angle theta to the multilayer-structure object of the light which the configuration of 
a flat-surface lighting system has constraint, and spreads the inside of an acrylic resin plate transparent 
material from the request of thin-shape-izing and lightweight-izing When it cannot become a value near 
the brewsters angle and carries out total reflection to it in ****** (c = 41.8 " theta>theta) By making 
into a diffuse reflector the reflector formed in the liquid crystal display component 10 and opposite side 
side of a transparent material 3, or forming a detailed inclination reflector like a prism array What is 
necessary is just to give the function of a deflecting plate in which whenever [ to the field of the 
polarization eliminator 7 which is a multilayer-structure object after reflection in this field / angle-of- 
incidence ] becomes near the brewsters angle. Or it is also possible to make into a detailed inclination 
transparency side like a prism array the field in which the polarization eliminator 7 which is a multilayer- 
structure object by the side of the liquid crystal display component 10 of a transparent material 3 is 
formed, and to carry out the angle of incidence to a multilayer-structure object near the brewsters 
angle relatively by forming a multilayer-structure object on it. 

[0040] In an edge light mold back light, the directivity of the light which spread the transparent material 
as mentioned above and carried out outgoing radiation of the multilayer-structure object is not 
necessarily distributed over the angle of visibility of the watcher of a liquid crystal display component, 
i.e., the perpendicular direction of a liquid crystal display component side. The direction of outgoing 
radiation of the light which carried out incidence to the multilayer-structure object by the incident angle 
near the brewsters angle is rather concentrated on the range of the partial angle-of-visibility region (- 
40 degrees 70 degrees and 40 degrees - 70 degrees) to the perpendicular direction of a liquid crystal 
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display component side in a field including the optical axis of the light which spreads the inside of a 
transparent material, and the light which arrives at a watcher's angle-of-visibility region is slight, and 
cannot say it as a bright display. 

[0041] In drawing 1 , when the incident light to the polarization eliminator which is a multilayer-structure 
object from an acrylic resin side is 33.7 ", the outgoing radiation angle from the polarization eliminator 
which is a multilayer-structure object serves as sin-1(33.7 " sin) (/n) =56.3". Thus, when changing into 
the perpendicular direction of an illumination side luminous-intensity-distribution distribution of the flat- 
surface lighting system which has luminous-intensity-distribution distribution in the partial angle-of- 
visibility region (**40 degrees - **70 degrees), it is effective to form a lenticular sheet or the Fresnel 
configurations (a micro-lens array, prism array, etc.) of prism. 

[0042] The case where the inside of a transparent material 3 has been arranged to juxtaposition in the 
direction of an optical axis of the light to spread is shown in the prism array 8 at drawing 1 between the 
transparent material in which the multilayer-structure object was formed, and the polarizing plate by the 
side of the optical incidence of a liquid crystal display component. That is, the cross section in a field 
including the average optical axis of the beam of light which carries out outgoing radiation of the inside 
of a field-like transparent material in this case arranges pillar-shaped triangle-like prism in the shape of 
an array. The optimal configuration is determined from luminous-intensity-distribution distribution 
bearing and luminous-intensity-distribution distribution bearing of multilayer-structure object outgoing 
radiation light which total reflection may happen in respect of the case of only refraction arising in 
respect of the plane of incidence of prism, and outgoing radiation, and others, and finally need an 
operation of a prism array according to the configuration and arrangement (do you make a prism vertical 
angle into an optical incidence side, or turn on an optical outgoing radiation side?). 
[0043] In drawing 1 , using the prism array of two equilateral triangles whose cross-section 
configurations are 58 degrees of vertical angles, it arranges so that a vertical angle may face multilayer- 
structure dignity. By using such a prism array, after it carries out incidence of the light penetrated on 
the about 56-degree outgoing radiation square from the multilayer-structure object from a prism side 
face and it carries out total reflection on other side faces, corresponding to the direction of vertical 
incidence, outgoing radiation of it is carried out to a liquid crystal display component side from a prism 
base. Therefore, luminous-intensity-distribution bearing of the light emitted on an about 56-degree 
outgoing radiation square is convertible for a liquid crystal display component side in the vertical 
luminous-intensity-distribution bearing from a multilayer-structure object by using such a prism array. 
[0044] Thus, the linearly polarized light flat-surface lighting system which illuminates a liquid crystal 
display component in the perpendicular luminous-intensity-distribution bearing is obtained. The 
directivity of the light which spreads the inside of a transparent material is high, luminous-intensity- 
distribution bearing distribution of the light by which outgoing radiation is carried out as a result from a 
flat-surface lighting system may concentrate perpendicularly, and the range of the angle of visibility 
corresponding to a bright display may become narrow. When such, the optical element of the diffusion 
plate 9 grade which degrades directivity between a liquid crystal display component and deflection 
means, such as an above-mentioned prism array, can be arranged. 

[0045] Moreover, in order to degrade the directivity of the light which spreads the inside of a 
transparent material, it is good also considering the reflector 5 formed in the liquid crystal display 
component and opposite side side of a transparent material as the diffusing surface. Moreover, it is good 
also as what has detailed concavo-convex structure so that light scattering may also produce the 
multilayer-structure object itself in the structure interface, in the case of a configuration [ as the 
cellular layer flat in plastics homogeneous as mentioned above was alike in the shape of a layer and was 
distributed ], since it is easy to produce random and detailed concavo-convex structure, the interface 
configuration of a cellular layer also tends to discover an optical spreading effect to coincidence. 
[0046] In order to obtain linearly polarized light light from a flat-surface flat-surface lighting system 
efficiently in this invention, it is important to change efficiently [ while spreading the inside of a 
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transparent material ] into p-polarized light light the s-polarized light component which was reflected in 
the multilayer-structure object and pulled back in the transparent material, and to reuse it. Although 
various methods of changing this s-polarized light light into p-polarized light light exist, the example of 
representation is described below. 

[0047] Generally, when linearly polarized light light carries out oblique incidence to a metal side and is 
reflected in it, it is known that linearly polarized light light will turn into elliptically-polarized-light light 
according to a metaled optical physical property value (a refractive index n, an absorption coefficient k). 
That is, even if s-polarized light light carries out incidence, a p-polarized light component is generated 
by the reflected light. Therefore, when the reflectors 5 formed in the liquid crystal display component 10 
of a transparent material 3 and the field of the opposite side in this invention are metals, such as 
aluminum, whenever it is reflected in this reflector, a part of s-polarized light light is changed into p- 
polarized light light. 

[0048] The phase contrast plate which consists of translucency polymeric materials as another 
approach as a component which rotates polarization shaft orientations is known. By arranging this phase 
contrast plate 4 that has suitable thickness between the reflector 5 of a transparent material 3, and the 
polarization eliminator 6, the s-polarized light light reflected by the polarization eliminator turns into 
elliptically polarized light, and can change that part into p-polarized light light. Drawing 1 shows the 
example of a configuration which is made to stick this phase contrast plate 4 on the reflector 5 
established in the transparent material 3, and performs polarization conversion efficiently. 
[0049] As mentioned above, although this invention was explained about the liquid crystal display using 
an edge light mold flat-surface lighting system, as lighting of a liquid crystal display, this invention is 
applied also in the direct female mold flat-surface lighting system with which the fluorescent lamp was 
installed in the bottom of the illumination side not only on an edge light mold but the tooth back of a 
liquid crystal display, and it deals in it. 

[0050] Moreover, although the above explanation described the case where an acrylic was used as 

transparence resin used for a transparent material, a polycarbonate, polyurethane, polystyrene, silicone, 

etc. are sufficient. 

[0051] 

[Example] 

The example of this invention is explained referring to [example 1] drawing 1 . The light source 1 (cold 
cathode discharge tube) which becomes one side of the transparent acrylic resin plate transparent 
material 3 which is an illumination side from a fluorescent lamp was stuck, and the polarization eliminator 
7 which is a multilayer-structure object was combined in the edge light mold back light which forms the 
lamp cover 2 which consists of a reflector, and introduces light in a transparent material. 
[0052] As the light source 1, it has the die length corresponding to the side-face length (152mm) of a 10 
inch liquid crystal display side, and the cold cathode discharge tube of 10W with a thin tube diameter 
was used. Moreover, as a lamp cover 2, magnitude used the 1 60mmx220mmx5mm thing for the reflecting 
mirror of a cylindrical shape or an ellipse cartridge which wraps in a cold cathode discharge tube as a 
transparent material 3 with the translucency light guide plate made of acrylic resin (n= 1.5). 
[0053] Furthermore, the phase contrast plate 4 was formed in the transparent material side face which 
counters the rear face and fluorescent lamp installation side of a transparent material 3, and the 
reflector which consists of aluminum metallic reflection film was formed on it. 
[0054] The visual field selection film 6 irradiated and created ultraviolet rays into the mixture of 
polyether polyurethane acrylate (refractive index 1.481), TORIBUROMO phenoxy ethyl acrylate 
(refractive index 1.567), and a photopolymerization initiator. This film was installed on the transparent 
material 3. This film was a thing with an angle-of-visibility dependency almost like drawing 2 . 
[0055] As a polarization eliminator 7, into the homogeneous transparence plastic sheet (n= 1.5), the 
height of the thickness direction adopted the configuration by which about about five layers of flat 
cellular layers with a radius of about several mm were distributed in the shape of a layer by about 10 
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micrometers, and equipped at the optical outgoing radiation side side of the visual field selection film 6. 
[0056] Moreover, as a prism array 8, using the prism array of two equilateral triangles whose cross- 
section configurations are 58 degrees of vertical angles, it has arranged so that a vertical angle may 
face the polarization eliminator 7. The thickness of a prism array plate set the pitch of a prism array to 
about 1mm by 2mm. Furthermore, the diffusion plate 9 was used for the optical outgoing radiation side 
side of the prism array 7 in order to extend an angle of visibility. 

[0057] As a liquid crystal cell 10, it is TN liquid crystal of a TFT drive, and the RGB color TFT drive TN 
liquid crystal display eel which has the number of pixels corresponding to VGA was used. 
[0058] Abbreviation coincidence of the polarization shaft of the outgoing radiation light of the lighting 
system of this invention and the polarization shaft of a polarizing plate was carried out. The outgoing 
radiation side polarizing plate used the light absorption mold organic polarizing plate similarly. Although 
the sense of a polarization shaft was suitably chosen by the display mode (a normally white, normally 
black), in this example, it was a normally white display and the polarization shaft of the polarizing plate of 
an outgoing radiation side face was taken in the direction which 90-degree polarization shaft rotated to 
the polarization shaft of the polarizing plate of an incidence side face. The fluorescent lamp of 10W was 
used for the light source. 

[0059] As an example of a comparison, it was the same as that of an example, and as a result of 
performing the case where a visual field selection film is not used, the example was 1.2 times as larger 
as the example of a comparison. 

[0060] Although what replaced with the thing of an example 1 and formed the titanium oxide 
(Ti02:n=2.35) film in both the homogeneous front faces of a glass substrate (n= 1 .52) further as a 
[example 2] deviation eliminator 7 was used, the bright lighting system was obtained like the example 1. 
[0061] 

[Effect of the Invention] By this invention, a liquid crystal display with the high use effectiveness of light 
and the lighting system suitable for it are obtained. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view having shown the example of this invention 

[Drawing 2] The graph which shows the angle-of-visibility dependency of an angle-of-visibility selection 
film 

[Drawing 3] The graph which shows the angular distribution of the outgoing radiation light of the 
conventional edge light mold back light 
[Description of Notations] 

1: The light source which consists of a fluorescent lamp 
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2: Lamp cover 
3: Transparent material 
4; Phase contrast plate 
5: Reflector 

6: Visual field selection film 
7: Polarization eliminator 
8: Prism array 
9: Diffusion plate 

10: Liquid crystal display component 



[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



